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Abstract 
This paper provides an analysis of the local community response to the Lynas Advance Material Plant (LAMP) Project and the 
factors underlying their acceptance. A survey using a structured questionnaire, was conducted in 2013 (N=730). The predictors of 
risk acceptance by the host community: Fear + Trust, Benefits, and Confidence + Familiar (R2= 0.429). For the university 
community: Benefits, Fear + Safety, Knowledge, Familiar, and Confidence (R2= 0.623). The issue of lack of government 
understanding on public attitude, public concerns about the risk, and low confidence in government among the people living in 
proximity needs to be addressed.   
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1. Introduction 
 
The world’s largest rare earth extraction plant, Lynas Advance Material Plant (LAMP) was built in Gebeng, 
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Pahang in 2008. The Radiological Impact Assessment (RIA) conducted by the Nuklear Malaysia affirmed that the 
operation of the proposed Lynas plant would not pose any radiological risk to workers and members of the public 
living in the areas surrounding [1]. The Parliamentary Select Committee (PSC) tabled a report in the Dewan Rakyat 
in 2012 recommended all residue (recycle) materials produced must be below 1 Bq/g [2]. Lynas was given a two-
year Full Operating Stage Licence (FOSL) in 2014 in compliance to the requirement determined by the AELB in the 
two-year Temporary Operating Licence (TOL). The acceptance of risk differed from place to place, social and 
political place/context and time [3,4]. Studies have indicated that factors that influence risk acceptance of 
technological hazards are influenced by perception of risk, benefits, and confident and trust/distrust in public and 
private institutions [5,6,7]. Although the government has assured that the LAMP is safe, several groups attempted to 
stop this industry because they were worried of the hazardous wastes (uranium and thorium). The main aim of this 
study is to examine how the community in close proximity to the LAMP responded. This paper will attempt to 
uncover the fundamental reasons for public support (or lack of) which leads to community accepting (or rejecting) 
the LAMP. 
 
2. Methods 
 
2.1 Respondents  
 
The local community consist of two groups: the host community which consist of 370 residents from four 
villages: Batu Hitam, Balok (located 5-20km), Indera Mahkota, and Sungai Isap (located 20-40 km) and 360 student 
community from two universities in Kuantan (Islamic International University and Universiti Malaysia Pahang).   
 
2.2 Questionnaire development 
 
The risk acceptance model will be based on the psychometric paradigm which relies on the public’s view of the 
potential hazard using several risk attributes and scaling method [6,8,9,10]. 
 
2.2 Statistical analysis 
The mean of risk acceptance in each categorized group of respondents was tested with ANOVA. The principal 
component analysis (PCA) was used to identify latent construct from within the 29-item instrument. PCA was 
performed to reduce the number of determining variables as well as eliminating inter-correlation among those factors 
and to avoid multicollinearity in subsequent regression analysis. The extraction factor was based on Eigen values 
greater than 1 [11] and loading values equals to or greater than 0.6. The data analyses were performed using the 
statistical package Xlstat 2014.2.07.  
 
3. Results and discussion 
 
3.1. Demographic characteristics of risk acceptance 
 
The mean age of the local community was 37.83 years and 51.89% were female. Majority of the respondents 
(84.87%) were the Malay, one third of them were within the 31-40 years age group, 48.92% had education level 
beyond the secondary school, 73.51% were employed, and 58.11% had monthly income of RM1500-3,000.  
Respondents from the university community consisted of 81.11 % female 93.33% were Malay. The UMP students 
were of engineering and computer background whereas the UIA students were of science (44.16%) and social 
studies (14.44%) background.  The risk acceptance was measured using the question “The extent of your acceptance 
of the rare earth processing plant” measured on a 7-point likert scale. The mean of risk acceptance for the local 
community was 3.88 while the university was 3.75. 
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Table 1 Description of questionnaires 
 Factor Description 
Q1 SAFE Perception whether it is safe or risky technology 
Q2 SEVERE The extent of impact 
Q3 VISIBLE Visible impact 
Q4 NEW New or old risk 
Q5 LEAK Worried if leakage occured 
Q6 ENVPROB Worried about the environmental problems 
Q7 ARE Perception of Asian Rare Earth with LAMP 
Q8 FUKUSHIMA Perception of Fukushima Daiichi with LAMP 
Q9 FENV The state of the environment in the next 25 
Q10 RELIABLE Reliability of industry and people operating 
Q11 OPENNESS Reliability of industry with releasing information 
Q12 EXPERT Knowledge and skill to ensure public safety 
Q13 CLEANUP Able to clean up contaminant 
Q14 GOVACT Government action protecting the environment 
Q15 PROTENV Priority of environmental protection over economy growth 
Q16 SOCBEN Benefit  the society 
Q17 INDBEN Benefit to individual 
Q18 FBEN Benefit to future generation 
Q19 IMP Importance of rare earth 
Q20 KNOWSITE Familiarity with LAMP site 
Q21 NIMBY Distance to tolerate if accepted by human society 
 
For the local community, males were more acceptable of the LAMP than female (p<0.000). Although more than 
80% of the respondents were of Malay ethnicity, the other two major ethnic groups, that is, the Indians (mean = 
5.39) and Chinese (4.41), were more reluctant to accept the risk (p=0.000). Residents living nearby the facility (< 20 
km) appeared to be more acceptable of the existence of the facility compared to those living further (p=0.012). For 
the university community, there was no significant difference in acceptance between gender and race but students 
from UMP were more acceptable (mean = 3.27 vs. 4.43. p<0.000). The UMP students consisted mainly of 
engineering students. Figure 1 shows percentage of acceptance by the local and university communities. Responses 
from the local community indicated three groups: 41.36% (for) and 41.62% (against) 17.03%. (‘Not sure’ and ‘no 
response’). For the university community 51.23% (for), 22.28 % (against) and 26.15 % were not sure.  Based on 
these responses, there is no clear evidence of public support or public opposition for the facility for the host 
community but the university community were more acceptable. Majority of students apparently were not familiar 
with the LAMP project, 55.3% reported never been to the site and 33.9% said they never heard of it. It is not clear 
whether the higher acceptance level among them was due to the knowledge effect (engineering students have greater 
understanding of the issue at hand) or the proximity effect (UIA is nearer; therefore, they were less likely to accept 
it). It is important to note that for both communities, the ‘not sure’ group is quite considerable. This finding is in 
accordance with several studies. For example, a study on nuclear power in USA reported the percentage of people 
‘not sure’ to support increasing use is higher than those who support or oppose it [12].  A nuclear waste study in 
Switzerland found out one third of the respondents (n=500) who said that they were not sure whether they are in 
favour or against nuclear energy [13]. 
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Fig. 1. Percentage acceptance of LAMP (1=highly acceptable; 4= not sure; 7 = not acceptable at all) 
 
 
3.2. Factor analysis of the risks perception variables  
 
Table 2 shows the 21 variables were extracted factors for both the local and university communities.  Different 
risk perception structure was observed for both groups. For the local community, there were five latent factors (F1- 
Fear and trust; F2- Benefit; F3- Confidence and Familiar; F4- Knowledge and F5-Safety with 61.12% of the total 
variability.  For the university students, there were six latent factors (F1-Benefits; F2 – Fear+ Safety; F3-
Environment; F4- Knowledge; F5- Familiar; and F6- Confidence) with 67.84% total variability.   The risk structure 
for both communities differed slightly where benefit was loaded heavily in the first component for the university 
community while the trust in operators did not show any significant variation.  
 
3.3 Risk acceptance model 
 
3.3.1 Local community  
 
Table 3 shows the regression analysis of risk acceptance predicted by five latent factors as predictors to risk 
acceptance (adj. R2= 0.429). Three factors were significant: Factor 1-Fear and trust, Factor 2 -Benefit, and Factor 3 - 
Confidence + Familiar. All have positive beta coefficient. For this study, variables Fear and Trust on operators were 
the most significant variables (beta = 0.586, p=0.05) followed by variable benefit (0.248) and Confidence and 
Familiar with the site (0.115). 
 
3.3.2 University community 
 
Table 3 also shows the regression analysis of risk acceptance predicted by six latent factors as predictors to risk 
acceptance (R2= 0.617). Five factors were significant, Factor 1-Benefit, Factor 2–Fear and Safety), Factor 4 - 
Knowledge, and Factor 6-Confidence. All coefficients were positive except for variable Familiar. The variable 
Benefit were the most significant predictor (beta = 0.726, p = 0.000), followed by Confidence (0.481), Knowledge 
(0.398) and Fear (0.222). 
 
Findings from this study are in agreement with several studies. A study among Mexican communities showed that 
institutional trust is the determinant factor for public acceptance of any activity or hazard [5].  The public acceptance 
of a technical risk in China, Huang et al. [10, 14] reported the strongest predictive factors of were knowledge 
(personal knowledge of respondents about the industry), perceived benefits (immediacy and benefit), perceived 
effects (social effect and dread), and trust (controllability and trust in government). In the absence of knowledge 
about the hazard, they have to rely on the information given by the operators or the regulatory bodies [10, 14]. If the 
operators were perceived as competent, concerned for the public, honest and open with the public, hazard acceptance 
was likely to be higher [15]. In the United States, studies have shown erosion of public trust of government in 
managing potentially hazardous facilities. The lower confidence in government will increase perceived risk, hence, 
less support for those facilities [16]. In this study, trust in Lynas operators is high but confidence in government in 
protecting the environment is low as observed among the local residents.   
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Table 2 Factor loading after varimax rotation: Local community vs. University community 
Local resident 
 
University  
  F1 F2 F3 F4 F5 F1 F2 F3 F4 F5 F6 
SAFE 0.81 0.28 -0.03 0.03 0.18 0.37 0.31 0.15 0.24 0.09 0.58 
SEVERE 0.69 0.17 -0.06 0.25 0.25 0.27 0.78 0.09 0.24 -0.18 0.10 
VISIBLE 0.70 0.09 0.05 0.03 0.10 0.22 0.80 0.14 0.26 -0.16 0.03 
NEW 0.12 -0.36 0.28 0.19 -0.42 -0.17 0.65 -0.22 0.03 0.26 -0.09 
LEAK 0.25 0.02 -0.03 0.28 0.68 0.16 0.69 0.37 0.06 -0.20 0.12 
ENVPROB 0.22 -0.03 0.21 -0.21 0.57 0.07 0.22 0.72 0.01 0.15 0.45 
ARE -0.66 -0.43 0.05 -0.05 -0.02 -0.18 -0.14 -0.23 -0.65 -0.23 -0.21 
FUKUSHIMA -0.14 -0.06 -0.08 -0.73 -0.12 -0.15 -0.24 0.01 -0.78 -0.12 0.06 
FENV 0.60 0.46 0.14 0.01 0.00 0.12 0.01 0.35 0.03 0.57 0.45 
RELIABLE 0.69 0.13 -0.17 -0.07 0.11 0.42 0.12 0.08 0.41 0.14 0.41 
OPEN 0.67 -0.13 0.09 -0.38 -0.15 -0.02 0.23 0.42 0.49 -0.15 0.21 
EXPERT 0.76 0.36 0.12 0.09 0.11 0.36 0.01 -0.23 0.68 -0.22 -0.05 
CLEANUP 0.76 0.33 0.17 0.08 0.07 0.46 0.06 -0.02 0.52 -0.14 0.43 
GOVACT 0.02 0.24 0.64 0.10 -0.11 0.19 -0.20 0.15 0.02 0.05 0.80 
PROTENV -0.11 -0.02 -0.08 0.59 -0.38 0.07 0.07 -0.76 -0.02 0.16 0.01 
SOCBEN 0.23 0.78 0.08 -0.00 0.02 0.85 0.07 -0.04 0.19 0.12 0.10 
INDBEN 0.30 0.84 0.03 0.04 0.03 0.83 0.08 0.01 0.18 0.03 0.11 
FBEN 0.19 0.79 0.01 0.01 0.11 0.83 0.11 0.08 0.24 -0.01 0.18 
IMP 0.31 0.80 0.17 0.11 -0.04 0.81 0.12 -0.04 0.03 0.03 0.30 
KNOWSITE -0.01 -0.02 0.70 -0.05 0.07 0.09 -0.17 -0.17 0.04 0.69 -0.14 
NIMBY 0.01 0.04 0.58 -0.09 0.47 0.23 0.19 -0.22 0.02 -0.26 0.69 
Eigenvalue     6.87     1.92      1.59     1.27      1.18 6.47 2.39 1.86 1.36 1.03 1.04 
Variability (%)   32.72     9.14     7.59    6.05     5.63  30.82 11.37 8.84 6.49 4.94 4.94 
Cumulative (%)   32.72   41.86   49.44  55.50   61.12 30.82 42.19 51.04 57.53 62.91 67.84 
Loading factor >0.6 in bold 
 
Table 3 Multiple regression analysis with acceptance as dependent variable 
 
Latent perception factors  
 
Local residents 
(N=370) 
Latent perception factors  
 
University community 
(N=360) 
 Beta P value  Beta P value 
Factor 1 (Fear and Trust) 0.586 ** Factor 1 (Benefit) 0.726 ** 
Factor 2 (Benefit) 0.248 ** Factor 2 (Fear + Safety) 0.222 ** 
Factor 3 (Confidence + Familiar) 0.115 ** Factor 3 
(Environment) 
-  
Factor 4 (Knowledge) -  Factor 4(Knowledge) 0.398 ** 
Factor 5 (Safety) -  Factor 5 (Familiar) -0.092 * 
   Factor 6 (Confidence) 
 
0.481 ** 
 R2 0.429  R2 0.617  
F-value 54.60**  F-value 97.38**  
 Standardized coefficient and significance. 
   p<0.000**, p<0.05* 
 
4. Conclusion 
The purpose of this study is to characterize the local community risk perception of LAMP and explore views of 
various demographic groups using the psychometric paradigm method. This study finds that the local residents were 
divided. Those living near the facility have low perception hence increase risk acceptance compared to those living 
further. These groups reflect people who work there. Students were more acceptable of the risk but the influence of 
knowledge on the RE industry or non-interest stakeholder is not clear. The common predictors of risk acceptance 
were identified: Perception on safety, Benefit, Effect and No confidence in government. We hope that this paper will 
highlight policy makers their target groups for effective risk communication, as echoed by the PSC report. 
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